We propose a general approach to the construction of 1=N corrections to the Green function G N (z) of the ensembles of random real symmetric and Hermitean N N matrices with independent entries H k;l . By this approach we study the correlation function C N (z 1 ; z 2 ) of normalized trace N
1. Random N N matrices with independent entries were introduced by E. Wigner 1] .
The majority of rigorous results for these matrices concerns the proof of convergence of the density N (E) of their eigenvalues to the celebrated Wigner semicircle law and its generalization known as the deformed semicircle law 2, 3, 4] . These nonrandom limiting eigenvalue distributions are completely determined by two rst moments of the probability distribution of random matrix entries. Much less is known on the large-N corrections, in particular on their dependence on the probability distribution of entries. The aim of this letter is to present a rigorous approach to the systematic construction of the large-N corrections for moments of the Green functions of respective random matrices.
2. We consider an ensemble of real symmetric N N random matrices which, in particular case of the Gaussian distributed entries, possesses the orthogonal invariance property (respective ensemble is known as the Gaussian orthogonal ensemble (GOE) and is an archetype model in the eld 5]). Thus, our random matrices H = fH k;l g N k;l=1 are speci ed by relations H k;l = H l;k = 1 + k;l N 1=2 W k;l ; k; l = 1; : : : ; N: C; where the bar denotes averaging over respective probability distribution and v; ; and C are N-independent. Thus W k;l 's may have di erent probability distributions for di erent pairs (k; l) but their second and fourth moments have to be the same. 
In particular, the correlation function
for Im z 1 ; Im z 2 6 = 0 is of the order 1=N 2 as N ! 1.
Our aim is to construct the expansion of m (p) N (z 1 ; :::; z p ) in powers of 1=N. We outline the main idea and nd, as an example, the explicit form of 1=N 2 correction to C N (z 1 ; z 2 ). We also discuss some implications of our results. 
hG N (z i )i; (5) where for p = 0 we set m 
and analogous inequality forĜ N allows us to estimate the average of the latter by jH k;l j a (which is proportional to 1=N a=2 according to (1) etc. We see that moments of the form di erent from (2) do appear in these expressions. These new moments of can be found by an argument analogous to that for m (p) N , i.e. by deriving equations similar to (8) . In general case there are additional terms in each order of 1=N. They can be handled analogously (see e.g. the rst term in the r.h.s. of Eq. (10) below). Therefore, solving (8) and these "higher order" equations step by step in each order of 1=N we obtain corrections to m (p) N for any p. 4 . For the Gaussian entries 1=N corrections were studied in the physical paper 8] basing on the formal perturbation theory with respect to H k;l and the diagrammatic technique. This approach is an adaptation of respective technique developed in 9] in order to construct the 1=N expansion of the Green function moments of the random operator describing a disordered system on Z d with N orbitals at each site. It is not an easy problem to extend this technique (especially in its rigorous version) to the non-Gaussian case. In comparison with that our approach is much less sensitive to the type of probability distribution of H k;l . Moreover, the complicated and cumbersome combinatorial problem of rearranging of diagrams does not appear. In particular, the "dressing" procedure replacing "bare" Green function ?1=z by lim N!1 hG N (z)i is automatic in our approach. This is especially evident in the computation of the two-point correlation function (4). Here we can simplify our general procedure because in this case it is su cient to iterate only a few rst relations of the in nite system (8) . Namely, (11) and (12) with = 2. 6. We have presented above the scheme of rigorous construction of 1=N corrections (in fact expansions) for moments of normalized traces of the Green functions of random matrix ensembles (1) and (13). Now we use our result to draw certain nonrigorous conclusions on the form of the leading term of the correlation function S N (E 1 ; E 2 ) of the density of states (DOS) N (E) = N ?1 Tr (H?E)
h (H ? E)i. Since N (E) = 1= lim #0 Im hG N (E + i )i I E fG N (z)g, we see that to obtain S N (E 1 ; E 2 ) we have to use (11) and (12) ( ; ) , where and = f 1 ; : : : ; n g are independent identically distributed random variables. For this ensemble which was introduced in 14] we obtained the analogue of (11) and (12) and showed that its scaling limit is the same as above. These results will be published elsewhere.
